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Draft Specifications - Geometry

• Detector Overall Dimensions: 24m x 26m x 120m 
• Array of Containers Stacked 4 Wide x 10 Tall x 50 Deep

2000 Containers
• 2000 Containers Each With 12 Planes Having 2 RPCs / 

Plane
48,000 RPC Chambers

• 600 Detector Planes  
• 374,400 m2

• 2 mm RPC Gap  ~ 750 m3 Total Gas Volume
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• Baseline Mixture : 8% Isobutane + 31% Argon
+ 61% R-134a (Tetrafluoroethane)

• Recirculation Rate : One Volume/Day
• Exchange Rate : TBD 

– Leaks < 10cc/(Chamber-Hour)?
– Atmospheric Fluctuation Losses - ?
– Planned Purge / Mixture Re-Generation - ?

Draft Specifications - Gas
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Draft Specifications – Gas Purity

• Particulates > 5 microns 
Filtered
– @ Each Gas Supply
– @ Each Container

• Contaminant Limits
– O2 < 10 ppm ? (TBD)
– N2 < TBD
– Water Vapor < 10 ppm 

?
– Unknowns TBD (CO, 

CO2, THC, …)

• Purification
– @ Each Gas Supply
– @ Main Recirculation 

Stream
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R-134a Considerations

• Simple Asphyxiant
• US Federal Regulations

– EPA
• CERCLA : NO Reportable Quantity
• SARA: MSDS, Inventories Required
• 40 CFR 68 – Not Listed as a Regulated Substance
• 40 CFR 82 (Clean Air Act Regs) - Not  Class1 or Class II 

Ozone-Depleting
• TSCA – Listed, No Issues

• High Volume Chemical (> 1 Million Pounds  Annually)
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Gas Vendor Estimate

• Isobutane
• 99.5%; ½ Ton Cyl.; $2K for 325#
• $6.15/#

• Argon
• 99.995%; Tube Trailer; $8K/100K Ft3

• $0.08/Ft3 ($2.82/m3)

• R-134a
• 99.5%; Ton Cyl.; $30,000/5100#
• $5.88/ #
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Estimated Gas Costs

V(TOT)= 750 m3

m3 ft3 lb.
Isobutane 0.08 60 2119 326 6.15 33.41 2,005
Ar 0.31 233 8210 848 2.82 656
R-134a 0.61 458 16154 5102 5.88 65.58 30,002
FILL 1 750 26483 6276 43.55 $32,663

Initial Purge of Impurities: 3 VOLUMES of Argon 2.82 $2,115
followed by 3 VOLUMES of Mixture 43.55 $97,988

ESTIMATED GAS COST TO ATTAIN OPERATION $100,103

10 5.6 volumes/year
ESTIMATED YEARLY GAS COST $183,119

$/m3 $

With loss rate of cc/(h-chamber)  

ContentsGAS fraction $/lb
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Summary

• Flow rate of 1 VOL/DAY dictates Recirculation/Purification
• Price of baseline mixture is driven by R-134a cost
• Hermeticity of gas system paramount to allow purge of built-up impurities
• EPA considerations of R-134a losses to atmosphere probably OK
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